CLASS 11

SETS

PRACTICAL PROBLEMS ON UNION & INTERSECTION

Ex.1 There are 500 students in a school, 220 like science subject, 180 like math and

40 like both science and math. Find the number of students who like

o Science but not math
Math but not science

. Either math or science

Let the total number of students be U that is, the universal set.

Let A is the set of number of students who like science.
Let B is the set of number of students who like math.

Here,n (U) =500 n (A) =220 n (B) =180 n (ANB) =40

Here we have to find the number of students who like science but not math, so

symbolically we have to find A-B.

As it is showing in the Venn diagram,
A = (A-B) U (ANnB)

n (A) =n (A-B) + n (ANB)
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n (A-B) =n (A) - n (ANB)
=220-40= 180
Hence, the numbers of students who like science only not math are 180.

Here we have to find the number of students who like math but not science, so

symbolically we have to find B-A.
B = (B-A) U (ANB)
n (B) =n (B-A) +n (ANB)
n (B-A) =n (B)-n (ANB)
=180-40=140

Hence, the numbers of students who like math only not science are 140.
Here we have to find the number of students who like either math or science.
n (AUB) =n (A) +n (B) -n (ANB)

=220 + 180 - 40

= 360

In a college, there are 20 students who enrolled for commerce only,90

students enrolled for mathematics only, 30 students enrolled for commerce

and mathematics both and 60 students enrolled for others. Find

. The total number of students in college
Total number of students enrolled either for commerce or mathematics
Total number of students enrolled for commerce

Total number of students enrolled for mathematics
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U-(A-B)-(B-A)-(ANB) = 60

Mathematics (A) Commerce (B)

Given in the Venn diagram, Let total number of students as U

Students of Commerce as B

Students of Mathematics as A

B-A=20 A-B=90 ANnB =30
As itis given in Venn diagram,

n (U)-n (A-B)-n (B-A)-n (ANB) = 60

n (U) =60+ n (A-B) + n (B-A) + n (ANB)

=60+90+ 20+ 30 =200
Hence there are total 200 students in college.
n(AUB) = n(A-B) + n(ANB) + n(B-A) that is, the formula of difference of sets
=90 + 30 + 20 = 140

Hence there are 140 students who enrolled either for commerce or

mathematics.

n(B) =n(B-A) + n(ANB)

=20+ 30=50

Hence there are 50 students who enrolled for commerce.
n(A) =n(A-B) + n(ANB)

=90+ 30=120
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Hence there are 120 students who enrolled for mathematics.

In a shop, 380 people buy socks, 150 people buy shoes and 200 people buy

belt. If there are total 580 people who bought either socks or shoes or belt and

only 30 people bought all the three things? So how many people bought

exactly two things.

Socks &

Shoes
Socks

RO

T Y
. Socks,Shoes&
Belts

Let S, H and B represent the set of number of people bought socks, shoes and

belt respectively.

So, n(S) =380,n (H) = 150, n (B) = 200

n (SUHUB) =580, n (SNHNB) =30

Therefore, n (SUHUB)
=n(S)+n(H)+n(B)-n(SNH)-n(HNB)-n(BNnS)+n(SNHNB),
Now, we will put values given in the formula,

580 =380+ 150+200-n(SNH)-n(HNB)-n(BNS)+ 30

This gives that,

n(SNH)+n(HNnB)+n(BnNnS) =180

But this includes the number of people who bought all the three items also. So

we have to deduct these numbers of people from it.
Let, n (SNHNB)=a
As we can see from the Venn diagram,

n (SNnH)-a+n(HnNB)-a+n (BnNS)-a=the required number

4
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n(SNH)+n(HNB)+n(BnS)-3a
180-90=90
Hence, 90 people are there who bought exactly two things.

In a school there are 25 teachers who teach engineering or management. Of
these, 15 teach engineering and 6 teach both engineering and management.

How many teach management?

Engineering

Engl neers Management

Let M be the set of teachers who teach management and E be the set of

teachers who teach engineering. Here ‘or’ means union and ‘and’ means

intersection. So, we have
n(EUM)=25,n(E)=15andn(ENnM) =6
We have to calculate n ( M).

According to formula
n(EUM)=n(E)+n(M)-n(EnM),

We obtain

25=15+n(M) -6

Thusn (M) =16

Hence 16 teachers teach management.

If there are 400 elements in consideration, set A has 100 elements, set B has
150elments, and 75 are the common elements. Find how many elements is

neither in A nor in B.Draw the Venn diagram for supporting your answer.
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Sol.

Let U denote the set of total elements.

Given
n (U) =400,n (A) =100,n (B) =150and n (A N B) =75.

We have to calculate the elements which are neither in A nor in B and

according to the De Morgan’s law of complement law, we know that
n(A'nB)=n(AUB)’

=n (U) - n (A U B) i.e. the complement of any set is U -A and here we have to

calculate the complement of the union of A and B so

U
n(AUB)=n(U)-n(AUB) (AUB)’

=n(U)-n(A)-n(B) +n(ANB)
=400 -100- 150 + 75 = 225

Hence the number of elements neither in A nor in B

are 225.

The Venn diagram of the n (A U B)' is shown on the right figure:

There was an investigation of 500 families having pet.400 were having dog as
pet and 200 were have cat as pet, 50 owned both cat and dog as pet. Now find
if this data is correct? Justify your answer.

Let U be the set of families investigated, D be the set of families having dog as

pet and C be the set of families having cat as a pet.

Given,
n(U)=500,n(D)=400,n(C)=200andn (D N C) =50.
Now we will put the values in the formula of union of two sets.
n(DuC)=n(D)+n(C)-n(DNC)

=200 + 400 - 50 = 550

Here the union of two sets is 550 and the total numbers of families

investigated are 500.
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DuCcUimpliesn(DuUC)<n(U).

The union of two sets should be the subset of universal set that is, it should be

less than or equal to universal set.

As there is a contradiction, so, the given data is incorrect.




